In vitro conservation of Manihot in CIAT-GRU by Mafla, Graciela
Partners in Research Cultivating the Future
Graciela Mafla  
12-16 November, CIP, Perú
in vitro Conservation
of Manihot
in CIAT - GRU
Workshop of GPG2  
• International standards
• Available to users
• Safely duplicated
• Duplicates identified 
• Genetic stability checked
• International cooperation 
and capacity building
PURPOSES
Partners in Research Cultivating the Future
Improved conservation 
techniques




Media preparation area: 19.66 m 2
Washing area: 12.30 m
2
Hall               13.04 m
2
Growth and conservatio rooms : 64.92 m 2
Subculture area: 12.96 m
2
Sterilizer, distiller and refrigerator area: 24.00 m
2
Institutional Facilities
16 metallic shelves, air conditioning  unit, 
dehumidifiers, safety devices
41 metallic shelves, 
air conditioning unit, 
dehumidifiers, 
safety devices
balance, ph meter, unispense
6 laminar flow cabinet,
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Status of Manihot germplasm at CIAT GRU 
in 2007
Landraces               Wild              Other             Total
Crop          Total     in-trust        Total    in-trust        Total   in-trust        Total    in-trust  
Cassava 5,212     5,184             883       883               529        529           6,624     6,596
Source: CIAT-GRU,  2007
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5,184 Landraces (25 countries)
Holdings of cassava germplasm at CIAT- GRU





Brazil 1,317   (25,4%)
405   (7,8%)Peru
Venezuela 241   (4,6%)
208    (4,0%)Paraguay
Costa Rica 148    (2,9%)
Indonesia
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135   (2,6%)
Argentina 122   (2,4%)
Ecuador 116   (2,2%)
Mexico
Guatemala
102   (2,0%)
91    (1,8%)
Cuba 77    (1,5%)
Malaysia 67    (1,3%)
Panama 43  (0,8%)
Thailand 31  (0,6%)























883 accessions (33 species)
Holdings of Manihot wild species at CIAT- GRU
M. aesculifolia 4  (0,4%)
Species Accessions
(No.)
M. alutacea 8  (0,9%) 2  (0,2%)M. anomala
M. brachyloba 1  (0,1%)
54  (6,1%)M caerulescens
M. carthaginensis 148  (16,7%)
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M. cecropiaefolia 6  (0,6%)
M. chlorosticta 6  (0,6%)
M. dichotoma 4  (0,4%)
M. epruinosa 27 (3,0%)
M. esc. flabellifolia 314 (35,5%)
M.filamentosa 5  (0,5%)
M. fruticulosa 1  (0,1%)
M. glaziovii 5  (0,5%)M. guaranitica 35  (3,9%)      
M. irwinii 2  (0,2%)
M. orbicularis 10 (1,1%)
M. peltata 1  (0,1%)
M. pentaphylla 1  (0,1%)
M. peruviana 139  (15,7%)
M.pilosa 2  (0,2%)
M. purpureo-costata 1  (0,1%)
M. jacobinensis 13  (1,4%)






M. longepetiolata 6  (0,6%)
M. rubricaulis 15  (1,7%)
M. quinquepartita 2  (0,2%)
M. sparsifolia 2  (0,2%)
M. triphylla 14  (1,6%)
M. tristis 6  (0,7%)
M. hastatiloba 4  (0,4%)
M. violacea 23 (2,6%)  










1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Source: CIAT, GRU, 2007
5,531 accessions (83%) 
Manihot collection cleaned against seed borne diseases




















30,847 samples ( 5,865 accessions)                            
66 countries; or 4.6 times the size of collections
Source: CIAT, GRU, 2007
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The kind of users
Source: CIAT-GRU, 2007













to external institutions and partners 
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Growth media: 4E, 17N
Light intensity: 18.5 µmol.m-2.s-1
Photoperiod: 12 h light/12 h dark  
Temperature: 26 – 28 oC






Specific Protocols for Medium Term Storage
Light intensity: 18.5 µmol.m-2.s-1
Photoperiod: 12 h light/12 h dark
Contamination 
Leaf senescence 
Number of green shoots  
Number of viable nodes                           
Presence or absence of roots 
















Growth media: 8S, NP, 12A   
Temperature: 23 – 26 oC
Verification of the genetic stability
✓Increased time of conservationControl Silver 
Nitrate
SLOW-GROWTH $, +++





























































































Nitrato de Plata Control
$,











Salts MS 1/3MS MS MS
Thiamin 1 mg/l 1 mg/l 1 mg/l 1 mg/l 1 mg/l
Inositol 100 mg/l 100 mg/l 100 mg/l 100 mg/l 100 mg/l
Sucrose 2 g/l 2 g/l 2 g/l 3 g/l 2 g/l
BAP 0.04 mg/l 0.02 mg/l 0.02 mg/l
GA 0.05 mg/l 0.01 mg/l 0.1 mg/l 0.1 mg/l
NAA 0.02 mg/l 0.01 mg/l 0.01 mg/l 0.01 mg/l
Kinetin 0.2 mg/l
CUSO4 0.48 mg/l
10 -52 -10 25 mg/l
Silver nitrate 10 mg/l
Agar 7 g/l 7 g/l 7 g/l 7 g/l 7 g/l
Manihot culture media formulation
MS
Velásquez, E. & 
Mafla, G., 1999
Roca, et al., 1982 Roca, et al., 1984Roca, et al., 1991 Mafla, et al., 2000Sources:






6,596 (in trust) 4,888 (74.1%) 188 ( 2.8%)
* To confirm possible copies 
619 (9.4%)







PROGRESS IN THE DOCUMENTATION OF THE CASSAVA 




Source: CIAT, GRU, 2007
C. Ocampo, P. Chavarriaga, G. Jaramillo
Passport 98%
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Identification of Genetic Copies
✓ Identify  the level  of redundancy in 
the existing collection
✓ Guidance for future introductions
Genetic stability  of cassava germplasm under 
in vitro storage conditions
Research Objetives Materials
   (No.)






Monitor the effects of
subculture frequency






9-10 years No changes were observed in the
isozymes “fingerprints” and the
morphological analysis
Compare between in
vitro and field by
isozymes









10 years No changes were observed in the
isozymes “fingerprints”
Genetic stability of
plants at the DNA
level
Angel et al., 1996
(Euphytica)
Access the stability of
plants at the DNA
level after retrieval
from 10 years of in
vitro storage
7  clones Molecular Anlysis:
RAPDs, RFLPs and
DNA fingerprinting















20 months No changes were observed in the
isozymes  and AFLPs
“fingerprints”
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Source: Ocampo, C. , 2007
Average annual cost of conservation
Field genebank in vitro Cryoconservation




1-1.5 11.986 plants42m2In vitro
1.5 7.286 plants4.5-6 HaField genebank




Space /1 copyConservation as
43.06Cryoconservation (with regeneration)
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Training
Source: CIAT-GRU, 2007
Year Courses Training Thesis Publications, 
posters
Conferences
2006 1 13 2 9 7
2005 3 10 2 15 13
2004 4 7 5 22 14
2003 5 12 2 11 9
2002 5 16 1 27 11
Total 18 58 12 84 54






















In vitro MANAGEMENT OF Manihot      
GERMPLAMS AT CIAT
INTRODUCTION
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Source: Database CIAT-GRU, 2007
Source: Database CIAT-GRU, 2007
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Source: Database CIAT-GRU, 2007
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PLANT QUARANTINE
Source: Database CIAT-GRU, 2007






Source: Database CIAT-GRU, 2007
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CHARACTERIZATION
Source: Database CIAT-GRU, 2007
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Source: Database CIAT-GRU, 2007
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Source: Database CIAT-GRU, 2007
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In vitro
Source: Database CIAT-GRU, 2007
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5,184 Landraces (25 countries)















































883 accessions (33 species)
Time of conservation in the wild species (average/min/max)
















M. guaranitica 7.2/5.7/12.0 M. irwinii 16.3/13.0/19.6

















Source: Database CIAT-GRU, 2007
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Source: Database CIAT-GRU, 2007
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www. ciat.cgiar.org/urg
